Advanced control and analysis of mechatronics systems with modelling uncertainty
Mechanical systems such as hydraulic and/or electrical motor actuation systems, manufacturing tools, vehicle suspensions, robots and manipulators, and aircrafts are often required to operate with high performances, along with the development of modern industry, some examples can be found in Yao et al., 1 Chen et al., 2 Yao et al., 3 Chen et al. 4 and Sun et al. 5, 6 However, various modelling uncertainties, including parametric uncertainties and time-varying disturbances, 7 which may cause unacceptable system performance, are perceived as the most important problems in mechanical system design. How designing advanced control method to handle these uncertainties is still unending pursuit, including but not limited to adaptive control, 2 nonlinear robust control, 7 disturbance observer 8 and so on. The purpose of this special issue is to provide an opportunity for scientists, engineers and practitioners to propose their latest theoretical and technological achievements in systems control and analysis.
After strict review processes, a brief summary of the accepted papers is given as follows.
'Adaptive robust trajectory tracking control of a parallel manipulator driven by pneumatic cylinders' by C Shang, G Tao and D Meng proposes a controller integrated with online parameter estimation to improve the performance of a pneumatic cylinder controlled by a proportional valve. Moreover, the algorithm is also expanded to the problem of posture trajectory tracking for the three-revolute prismatic spherical pneumatic parallel manipulator. The experimental results and data analysis are shown to ensure the effectiveness of the proposed method in this paper.
'Improved nonlinear sliding mode control based on load disturbance observer for permanent magnet synchronous motor servo system' by R Qian, M Luo and P Sun presents an improved nonlinear sliding mode control based on disturbance observer for the permanent magnet synchronous motor servo system; the effectiveness and robustness of the proposed method for permanent magnet synchronous motor servo system with stationary and dynamic trajectory tracking is ensured via simulation.
'Wireless model predictive control: Application to water-level system' by R Hedjar and M Bounkhel deals with wireless model predictive control of a water-level control system. To eliminate this steady-state error and increase the robustness of the control algorithm, an integral action is included in the closed loop, and a real-time implementation of the proposed algorithm is given.
'A novel real-time control system for plasma cutting robot with xPC target' by M Soylak presents an inexpensive controller system for plasma cutting robots based on MATLAB xPC, and a modified proportional-integralderivative controller is constructed for this plant.
'Performance-oriented asymptotic tracking control of hydraulic systems with radial basis function network disturbance observer' by J Hu and Y Qiu proposes an integrated control scheme for high-accuracy motion control of hydraulic systems, which combines adaptive robust control together with radial basis function neural networkbased disturbance observer. Parametric uncertainties and uncertain nonlinearities are compensated, respectively, by adaptive control and radial basis function neural network.
Of course, the selected topics and papers are not a comprehensive representation of the area of this special issue. Nonetheless, they represent the rich and many faceted knowledge that we have the pleasure of sharing with the readers. We hope that readers of Advances in Mechanical Engineering will find in this special issue not only the published papers on uncertainty control in various fields but also other important questions and possible solutions reported in relevant papers.
